isp@cenet document view 



FUNCTIONAL 9-METAL-SUBSTITUTED FLUORENE DERIVATIVE AND METHOD 
FOR PRODUCING THE SAME 



Patent number: JP2003206289 
Publication date: 2003-07-22 

inventor: YAMAGUCHI SHIGEHIRO; TAMAO KOHEI 

Applicant: KANSAI TLO KK 

Classification: 

- international: C07F5/02; C07F7/08; C09K11/06; C07F5/00; 

C07F7/00; C09K11/06; (IPC1-7): C07F5/02; C07F7/08; 
C09K11/06 

- european: 

Application number: JP20020000051 20020104 
Priority number(s): JP20020000051 20020104 



Report a data error here 

Abstract of JP2003206289 

PROBLEM TO BE SOLVED: To provide a functional 9-metal-substituted fluorene derivative which is 
suitable as an organic EL element material and gives [pi]-electron compounds each having a 
dibenzosilol or dibenzoborol as a basic skeleton in excellent productivity, and to provide a method for 
efficiently producing the derivative. 

SOLUTION: This functional 9-metal-substituted fluorene derivative is obtained, for example, by a 
method comprising halogenating the 4,4 , -positions of 2,2 , -diiodo-5,5 , -dimethoxy-1,1 , -biphenyl, lithiatihg 
the 2,2'-positions f and then reacting the product with dimethyldichlorosilane or (2,4,6- 
triisopropylphenyl) dimethoxyborane, or a method comprising lithiating the 3,7-positions of 2,8- 
dimethoxydibenzosilol and then reacting the product with an electrophilic agent such as 1,2- 
diiodoethane. ' 
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(CH 2 ) n OR. -NR <CH 2 ) n NR 2 £fcV>:t;Uh 

L<&mm&WTfr*Jl&. ntel^3<D$LX\ A^CO 

t&n. 3&<7)A*: 6f^A, MlAC2ft<0Jh7&<7) 
J t i H - T H£r o T v * T t, o . 

[0006] zco¥&n<r>'gm&9-&mw&y)i'*i'> 
mmm±. 2. 7 atiADy ^/hih^^j: 
oiz®%^$m*jm*'gmm$:tt$>(7)x\ *<r>®mz 
m<nx}#m2m*m\'thz.bti*x'Z. ztuzj:*)® 
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V7'*'D-;U4a#*#£>fl& (Xf7T2) . 
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[0023] Xf-xri iz&Vh VttftMb LTteTH 
F?§$*sec-BuLi flX^tfil t > • <T <T){ J^dter t-Bu 

^hLTte. ICH 2 CH 2 l<Dfl!UC. I 2 . Br 2 , ICU NIS. N 
BS. BrCH 2 CH 2 Bi\ BrCl 2 CCCl 2 Br. BrF 2 CCF 2 Br£r£:c7):£m 
iH4ADfy«, &&^iR 3 SnCl, Ph 3 SnCK R 3 SiC 
U R 2 Si(0R)Ck RSi(0R) 2 Cl. Si(0R) 3 Cl % R 2 SiF 2 . RSiF 
3 , B(0R) 3 . (iPrOjBC-OCHzCMegCMezCHzO). C1B(N 
R 2 ) 2 . MgCl 2v MgBr 2 . Mgl 2> ZnCl 2N ZnBr 2 . Znl 2> ZnCl 

2 <tM>fc**>:RirHt* tttm^rts-c** 
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3a (R 1 Ma. R e -Br) 

lb (R 1 »Me,H 3 » I) 

3c (H* ■/>C 8 H.a.R;-I) 

3d (R -/»-C«Hi3. R" - 2-f»ianyl) 

3» {rt 1 - • /hCoHt^ R - phonytethynyt) 



[0028] -siawi - 

4.4' -S/H— H-5,5' h^f^-l. 

1* -t'7x^ (ft£*2)<0RilW (^-«aS*ffi*wfc 



[0027] 
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4b (R-l) 

4c (R-2*)tonyQ 

4d {R-2^-b«^)r»n-6-yq 

Co {R-pKA/,AWiphervterrino)phcnyO 



2.2' -^3-K-5.5' -t'7x-^ 
(5.0 g, 10.7 mmol ) h 3 ^fll (1.3 g. 8-1 mmolXO'J > 
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ilhU^f/U (20 mL) mmzmm(\.& mL. 22.0 amol) 

c^'jy&MM^i' (10 mL) mi&zo rrcfigru % 

-£%£IR^4 0% (2.56 g. 4.3 mmoOTIl^OSKfci: 

[0029] Mp 159 °C. iH NMR (CDCI3) ^ 8.37 
(s, 2H). 6.71 (s, 2H). 3.87 (s, 6H). 
13 C NMR (CDC1 3 ) d 155.8. 147.9, 141.9. 113.1, 11 
2.3. 87.5, 56.4. HS(EI) m/e (relative intensity) 
623 <M + , 90). 575 (30). 496 (100). Anal. Calcd for 

Ci4H, 0 Br 2 I 2 0 2 : C, 26.95: H, 1.62. Found: C. 27.2 
0; H. 1.80. 

[0030] -mmM2- 

3,7-yVn^-5-{2,4,6-h U A y70t;P7x-^)-2, 
8-x> h*x-5H-~>^>V(b.d];Kci-;l/ «fc-&tt4a)<0 

[003 1 ] ft£4fc2 (2.0 g, 3.2 mmol)cOTHF (20 n 
L) fflBLlZn-7+?UV+*>J*0y^*V'>i&9L (1.6 M, 4. 
5 mL, 7.2 mmol) £-90 X:X'5ftfrttXt&TL,tz. Kfc 
JWB* IftBBBFLfett. JMt?^*^* (9.6 mmo 
1) C7)THF (20 mD^^ni.. Maa£"e#&U £ 

ibsmwfl*:. Bummzmt-w -ck^spu (2. 

4.6-h »J>fVrat>7x-/l^) -J* h^^^y>(\.2 
3 g. 4.5 nnol)£Sn;t*:fiL Ri5»?a«r3BSrFl O^H 

^y/^7A^D7h/57 >f (hexane:AcOEt = 8:2, R 
f = 0.3)T«8"r&Cfc^J:0Tie^«fffl[«r*"r*B 
Wfl:^*4a (680 mg, 1.2 mmol) £4X3*3 6%TStfeE 
fttLXn&ZbtfTZtz. 

[ 0 0 3 2 ] Mp 220 *C. l H NMR (CDC1 3 ) S 7.49 
(s. 2H), 7.00 (s. 2H). 6.94 <s, 2H),4.03 (s. 6H) . 
2.92 (sep, J = 6.9 Hz, 1H) , 2.42 (sep, J = 6.9 Hz, 

2H), 1.30 (d, J = 6.9 Hz, 6H), 1.13 (d, J = 6.6 H 
z, 12H). 13 CNMR (CDC! 3 ) S160.3, 153.3, 149.8. 1 
49.1. 139.0, 137.7, 133.6. 120.1, 111.4, 104.0, 5 
6.5, 35.9. 34.4, 24.7. 24.1. MS (EI) m/e (relativ 
e intensity) 583 (M\ 100). 382 (80). Anal. Calcd 

for C 29 H 33 BBr 2 0 2 : C. 59.62; H, 5.69. Found:C. 59. 
58; H, 5.79. 

[00333 -mmm3- 

it<&totecr)^mz}5^X . (2,4,6-hU>( VrafyU^ 



x^) i?* h^v-tf^^fU^DtCi^^rt^oo 
isy>Zm^&WUiF\mcr)^mx\ TE^SffiS:* 

[0034]Mp 123X: (dec.). »H NMR (CgDe): d 0. 
21 (s. 6H). 3.37 (s. 6H) , 7.05 (s,2H). 7.81 (s. 2 
H). i3 C NMR (CDC1 3 ) : a 3.10. 56.22. 104.66. 111. 
84, 132.21. 136.90. 147.69. 157.40. Anal. Calcd f 
or C^HigBrjjOz Si: C. 44.88;H, 3.77. Found: C, 4 
4.85; H, 3-77. 

[0035] 

3,7- - K-5- (2 . 4 . 6- h 0 4 V 7 a tf/U 7 x ~;U) -2. 
8->-'> h^f >'-5H-y'<yy[b.d)^ra-;U (-ffc^«l4b)<0 

wtm (^-iiiM{:i5iti > xf7r3^f7r 

40IWI) 

[0036] {t^94a (100 mg. 0. 17 mmol XO^xf-yU 
X— r>M3 mL)^t3t-y^;P , J^ T >A/'^v^>^^ 
(1.5 M, 0.5 mL. 0.75 mmol)£-90 xrCfflTFLfc. t& 

t&> R&mm*-7& ickjpmsu 3o#«#l*:. * 

Lt. l,2-y3-Fx^y (210 mg, 0.75 mmoD^S^X 
f-^x-^/K2 vLmm*Kl8®miZ-7& -CiPi.. m& 

4 (hexane:AcOEt = 8:2, R f = 0.3) TmW£T& Z t IZ£ 
0> TSE<0#«ffi£W^SBWffc£*Wb (78 mg, 0.11 

mmol ) £lRSp 6 8 %TitfeBf* LT^& Z t &X~Z 

tz. 

[00 37] Mp 199 °C (dec). *H NMR (CDC1 3 ) d 
7.72 (s. 2H). 7.00 (s, 2H), 6.89 (s, 2H), 4.01 (s. 

6H), 2.93 (sep. J = 6.9 Hz, 1H) . 2.42 (sep. J = 
6.6 Hz.2H), 1.30 (d, J = 6.9 Hz, 6H), 1.13 (d, J = 

6.6 Hz. 12H). 13 C NMR (CDCi 3 ) d 162.5, 150.4. 14 
9.8. 148.9. 145.0. 138.5. 120.0. 103.1, 85.5, 56. 
5.35.8, 34.3, 24.8. 24.1. MS (EI) m/e (relative in 
tensity) 678 (M + , 100), 476 (90). HRM5 (EI) Calcd f 
or C M H l2 I 2 0 2 ; 678.0717. Found; 678.0657. 

[0038] -msms- 

3.7- ^3- F-5. 5-^^-2,8-^ b^^-5\h-J^> 

y[b f d]>-n-;w at^m^)cr>mmm (m~mm-nmco 

2. 8- *J * Y * x-5, 5- is* -f-;U-5H- ^ y V [b. d) >-o- 
)Vb (135 mg. 0.50 mmol) cOTHF(5 mL)?g?gtCsec-y^ 
/MJf^Vy^D^tV^f^Md-O M, 2. 
0 mL. 2.0 mmol) £-78 ttlPi^. %CO&. Kfci&fK 
£-20 'C^T3B$^(tT^^^#^L. CCO^^?g 
l:i,2-y'3-HX^y (564 mg, 2.0 mmol)<7)THF(l mL) 

sate***. 3o#wtLfca. iwif-jraBw-h'j 
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&mb (0.23 g. 0.44 vno\)£iam8S%X'&&mftt 
LXVkhZttfX'Zfz. 

■H NMR (CDC1 3 ): d 0.37 (s, 6H) , 4.00 (s, 6H) . 7.1 
9 (s, 2H). 7.94 (s. 2H). 

[0039] -mtme- 

5. is)V-3>J-is3 - F-2, h * ^-5H-i^ 
>y(b.d)^u-;u <<fr&«Bc)<a»iiffl (^ZiSBt^ 

0. TIKWMrtt * B W<t^3c £ 4X35 5 7 %T 

[0040] 1 H NMR (CDCI 3 ): d 0.77-0.93 (m. 6H) , 
1.12-1.38 On, 20H), 4.00 (s, 6H),7.20 (s, 2H). 7.9 
1 (s, 2H). !3 C NMR <CDC1 3 ): 6 12.41. 14.19, 22.6 
5, 23.85. 31.37, 33.05. 56.37. 86.56. 103.79. 132. 
24. 143.45. 149.45 159.56. Anal. Calcd for C 26 H 36 l2 
0 2 Si: C, 47.14; H, 5.48. Found: C. 47.46; H,5.56. 

[004 1] -mmi- 

5. 5-5/^ ^U-3.7-i/ (2-f-X^/U) -2,&-is* b * >-5 
H-^^/(b.d)^u~;^ Mt^*3d>W«3t« (wITF 

^k^!l3c (100 mg. 0.15 mmolh l-b^?^*? V— 
/l^-^-7x>-(124 mg,0.33 mmolh Pd 2 (dba) 3 (7.8 mg, 
0.0076 mmolK b 'J (2-7 , J^)^X7 ^(7.0 

mg, 0.03 mmol)<7)THF (2 mMSWlTX' 
MSU IBSrF4!*ia»»Lfe. RffifcTt^ NMRtcJ: 

h^77-{ (hexane:AcOEt = 8:2, R f = 0.5)"C»S!U 

#^£#*"*BWfl:£»3d (52 mg. 0.089 mmol)£ifc 
$59 %Tmt®&m& t LX'&hZb tfX'Z fz . 

[0042] 1 H NMR (CDC1 3 ): a 0.83 (t. J = 6.8 H 
z, 6H), 0.92-0.99 (m. 4H) . 1.17-1.42 (m, 16H), 4.0 
7 (s, 6H). 7.12 (dd. J = 3.8. 5.3 Hz, 2H), 7.34 (d 
d, J =1.1, 5.3 Hz. 2H), 7.38 (s. 2H), 7.55 (dd. J 
= 1.1. 3.8 Hz. 2H), 7.85 (s.2H). 13 C NMR (CDCI 3 ): 

d 12.73. 14.19. 22.67 24.03. 31.45. 33.15. 55.6 
9. 104.07. 122.60. 125.12. 125.20. 126.71. 130.15, 

132.96. 139.66. 148.51, 157.55. 

[004 3] -m$ffl8- 

5 . 5->-'^r ^t-3 ,7-t'X(7x ~;l/Xf -yU) -2 . 8- is* 
b^ri^H-i^^/Cb.d] ^o-;U (^L^fe3e)O^0l| 



it&mc (100 mg. 0.15 nmolh PdCl 2 (PPh 3 ) 2 (1.6 o 
g, 0.003 mmolh BXtB^i^i I) (1.1 ng. 0.006 mm 

oi)^b»jxf;i,7^(2 mDmrnzmmTx-mmL. 

Z <7)m.S&mz y x ~)VT*i1~ > (0.040 mL. 0.36 mm 
oOSrHai. «BST6«BH»PLfe. &J5&T£ ! H NMR 

yU^y^7A^D7h/77 4 (hexane:Ac0Et = 8: 
2. R f = 0. 3)-C»S*t*c:*:fc:J:9. TIE^W«[«: 
*Tf&@Wfl:^ft3e (85 mg.0.14 mmol)$riR$9 3%T 

[0044] *H NMR (CDCl 3 ): a 0.83 (t. J = 6.6 H 
z, 6H). 0.87-0.98 (m. 4H) . 1.16-1.38 (m. 16H) . 4.0 
6 (s. 6H), 7.28-7.38 (m. 8H), 7.56-7.62 (m. 4H) , 
7.72 (s2H). l3 C NMR (CDCl 3 ): a 12.53, 14.17, 22. 
65, 23.90. 31.42, 33.11. 55.95, 86.38, 94.26. 103. 
54, 123.50. 127.96 128.14. 129.97, 131.48. 137.90. 
149.50. 161.86. 

[0045] -mm9- 

5-(2,4,6-MK vrDtVU7i-;l/)-2.8-y^ b*U- 
3,7-y(2-fX-^)-5H-yXy/(b 1 d) ,Ko-;U 

[0046] Mp 225 °C. >H NMR (CDCI 3 )""&" 7.65 
(s, 2H), 7.39 (dd, J = 3.9 and 1.5 Hz. 2H) . 7.27 
(dd, J = 5.4 and 1.5 Hz. 2H). 7.06 (s. 2H) . 7.04 
(s. 2H). 7.03 (dd, J = 5.1 and 3.9 Hz. 2H) , 4.08 
(s, 6H), 2.97 (sep. J = 5.9 Hz. 1H) . 2.60 (sep. J 
= 6.8 Hz. 2H). 1.35 (d. J = 6.8 Hz, 6H) , 1.17 <d, 
J = 6.8 Hz. 12H). 13 C NMR (CDC1 3 ) a 160.2. 153. 

4. 150.0. 148.6. 139.3. 137.1, 134.6. 134.4. 126. 

5. 125.1. 125.0. 122.6, 120.0. 103.3. 55.8. 35.7. 
34.3. 24.9. 24.2. MS (EI) m/e (relative intensit 
y) 590 (M\ 100), 388 (50). UV-vis (THF) A oajl nm 

(log e): 488 (2.95), 394 (4.32). 375 (4. 24). Ana 
1. Calcd for C 3? H 39 B02S 2 : C. 75.24; H. 6.66. Foun 
d: C, 74.84; H. 6.53. 

[0047] -$mmi 0- 

5-<2.4.6-MM yrDt/P7x^)-2,8r^ h^i"- 
3,7- t'X (2.2* -t>*7x^-5-^f/W-5H-> f '<W'(b i 

mm) 

2- h V 7^-Ji>x 9 y x ylzfttx 5-b l J 7^- 

a-* 9 >-fV-2. 2* 7x>^ *£Ja*M±SBKM 

9 1 mmn^mizj: n . TiKo^vrm^-thmmt^ 
mtzwm 2 7 %x'm&m&t txm&zt tfx-ztz . 



'(9) 003-206289 (P2003-206 289A) 



[0 04 8] Mp 244 X: (dec.). »H NMR (CDC1 3 ) a 
7.67 <s, 2H). 7.32 (d. J = 3-2 Hz.2H). 7.19 (m. 2 
H). 7.18 (s. 2H). 7.10 (d. J = 3.9 Hz, 2H). 7.07 
(s. 2H), 7.06 (s, 2H). 7.00 (dd. J = 3.9 and 4.8 H 
z. 2H). 4.11 (s. 6H). 2.98 (sep. J = 6.9 Hz. 1H) , 
2.59 (sep. J = 6.9 Hz. 2H), 1.35 (d, J = 6.9 Hz, 6 
H), 1.17(d, J = 6.9 Hz, 12H). 13 C Um (CDC1 3 ) S 
160.1. 153.4. 150.0. 148.7, 138.2. 137.8, 137.1. 1 
38.8, 134.2, 134.0. 127.7. 125.6. 124.0. 123.4. 12 
3.2. 122.4. 120.1. 103.4. 55.9. 35.8. 34.3. 25.0. 
24.2. K5 (EI) m/e(relative intensity) 755 (M* , 10 
0). 550 (40). UV-vis (THF) A aai nm (log e): 504 
(3.51). 405 (4.67). Anal. Calcd for QsH^O^B: 

C, 71.60;H. 5.74. Found: C, 71.45; H. 5.86. 

[0049] -mmm 1 1 - 

5-(2,4.6-h LM V7Dt:^7x-^)-2,8-^ h*i/~ 
3,7-t'^(p-(y7x — /U T $ y ) 7 a: U] -5H- ^ V V 

mmm) 

mm 9 1 m#<o^mi£ «t o > ti e<o^m mz^-t & a 

Mfl^»l4e£lK*4 3%TSttSB0M: LXn&ZbtfX 



[0050] l H NMR (CDC1 3 ) S 7.34 (s. 2H), 7.33 
(d. J = 4 Hz. 2H). 7.26-7.21 (m. 4H). 7.13-7.10 
(id. 8H). 7.05-6.99 (m, 12H) . 3.98 (s. 6H). 2.91 (s 
ep. J =6-9 Hz. 1H). 2.58 (sep. J = 6.6 Hz. 2H), 1. 
29 (d. J = 6.9 Hz, 6H), 1.15(d, J = 6.6 Hz. 12H). 

i3C NMR (CDCI3) a 161.2, 153.8. 149.7. 148.4, 1 
47.6. 146.4, 137.0. 136.9, 134.8. 132.2. 130.0, 12 
9.1. 124.3. 122.9. 122.7, 119.8. 103.0, 55.8, 35. 
7. 34.3, 24.9. 24.1. MS (FAB) m/e (relative inten 
sity) 912 (M + , 30), 391 (100). UV-vis (THF) A. ai 

nm (log e): 389(5.44). 295 (5.23). Anal. Calcd 
for CgsH^BNzOs -0.5H 2 0: C, 84.67; H. 6.78; N, 3.0 
4. Found: C. 84.75; H. 6.85; N, 3-14. HRMS (FAB) 
Calcd for Q 5 H 61 BN 2 0 2 ; 912.4826. Found; 912.4843. 

[005 1 ] 

m^vmmmiz^&xhz. 

Hfcl 7] 



<y&- :op: : 9$- 

biphenyl fluorene 5r/-dibenzop,rf^ilole 5H (fibenzo[/>,d]boroie 



F?--M##) 4H048 AA01 AA02 AA03 AB91 AGO 
BE53 VA13 VA20 VA30 VA42 
VA77 

4H049 VN01 VP01 VQ19 VQ61 VR24 
VS05 VS12 VU25 VW39 



